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SC7731E is a highly integrated application processor with integrated 
WIFI/BT/FM/GNSS. The specially optimized architecture of SC7731E can achieve high 
performance and low power for a lot of applications. Proprietary architectures and 
algorithms were developed for low power ASIC design and power management. Unique 


techniques are used for noise/offset calibration and cancellation. Overall, SC7731E chip 


set presents a high cost-effective platform for Android mobile devices. 
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» Bluetooth Key features: 


Support V2.1+EDR 
Support Bluetooth V4.2 low energy 
Bluetooth V2.1 and BLE concurrent 


v 000 


FM Key features: 


Support frequency range from 65MHz to 108MHz 
Support RDS/RBDS 


Digital stereo modulation/demodulation 


Stereo mono blending and auto selectivity 
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> WiFi Key features: 


Single band 2.4GHz,support 802.11b/g/n 

Support WIFI and BT TDD operation and single-antenna with integrated TR-switch 
Security: WEP,WPA-TKIP,AES,WPA2,WAPI,WPS2.0,EAP-sim,Hotspot2.0 
Support 802.11w: secure management frame 

Support WIFI P2P mode 

e WIFI/BT/co-existence 

» GPS Key features: 

e Support GPS L1/BDS B1/GLONASS G1/SBAS 

e Support GPS only, BDS only ‚GPS+BDS,GPS+GLONASS 

e Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 

e Support max 64 channels 
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>BT/WIFI Application Design 
>FM Application Design 
> TCXO Application Design 


> TSX Application Design 


> GNSS radiation Application Design 


SC7731E Application Circuit Guide EA SPREADTRUM 
BT/WiFi Application Design---SCH 


eThe matching components(C7230)need to be placed close to the chip port. 
@For the matching circuit, please refer to the recommended values from SPRD schematic. 


e Route 2.4GHz HF traces on top layer with well-controlled 50ohm line. Saw and its matching 


circuits should be placed on same layer. 
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BT/WiFi Application Design---SCH 


e Diplexer is a device which allows WIFI and GPS operating with a minimum of interaction 
and degradation of the different RF signals to share one common antenna. 

e Reserve a L-type matching network (R7201/C7201)at the HF port which need to be 
placed closed to the WIFI/BT/GPS DPX. 
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FM Application Design---SCH 
e The matching components(L2300&C2304)need to be placed close to the chip port. 


eFor the matching circuit, please refer to the recommended values from SPRD schematic. 


eFM SANT port cannot support the function of FM short antenna which is recommended to 
be connected to GND directly. 
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FM Application Design---SCH 


eThe matching components(C3153 for FM LANT). filtering net (L3101, TVS3125) need to 
be placed close to the earphone connector. 


€ GPIO90 is suggest to control the LNA EN PIN of external LNA to adapt the default drive 
Configuration in the scheme of FM short antenna 
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GNSS Application Design---SCH 


e The matching components(L2301&C2306&R2300)should be placed close to the chip port. 
eFor the matching circuit, please refer to the recommended values from SPRD schematic. 
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GNSS Application Design---SCH 
€ Diplexer ~ SAW and Ex.LNA should be placed close to GNSS Antenna 


e | 7207are matching components for ext.L NA, please place close to RF IN of LNA 


eFB7201, C7232 . C7237 should be placed close to Ex.LNA 


6/1 7229should be placed closed to GNSS saw 
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TSX Application Design---SCH 
€ Place decoupling capacitor C2311 close to GPS TSEN VREFP pin. 


eBefore performing any GNSS RF development tests, factory Calibration must be done. 


eFor the matching circuit, please refer to the recommended values from SPRD schematic. 
eCan Share TCXO, ref to SCH 
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GNSS radiation Application Design 


Memory (DDR*EMMC) i. Shielding cover should be sealed completely on the side 
where close to GPS Antenna; 
ii. Shielding cover should be grounded well; 
iii. The decoupling capacitor of Memory Power need to far away 
from GPS Antenna; 
iv. Memory and BB chip should be close to each other and both 
under the same shielding cover. 


SIM/USIM i. |The reference ground just under SIM/USIM should be 
completely , more ground vias and no unnecessary RF traces 
ii. The metal frame of the SIM card must be well grounded 


LCD i.  MIPI Trace should be in the inner layer 
iii FPC be short as far as possible, better be surround by silver to 
prevent radiation 
iii. LCM metal frame should be well grounded, a small of 
conductive cotton or cloth could be used 
iv. FPC connector should be far away from GPS Antenna 


DC-DC Converter i. DC-DC Converter must be placed in the shielding ; 
ii. A low pass filter network could be used on Input and output 
net ,which is recommended series resistor and parallel 
capacitor 
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GNSS radiation Application Design 


Camera Í 
li. 
ii. 
lv. 
V. 

USB Í 
li. 

Speaker Í 


The reference ground just under Camera connector should be 
completely , more ground vias and no unnecessary traces ; 
DATA/CLK Trace should be well grounded and in the inner layer; 
Avoid parallel traces between Camera trace and memory power 
trace/data trace /power plane. 

Common filter is recommended on data trace which could be better 
for radiated interference . 
MCLK need have RC network reserve 


USB connector should be well grounded 
2charging trace should be placed in inner layer and well grounded, no 
parallel with other trace 


Speaker/Audio PA should be far away from Antenna 
Avoid parallel traces between PA OUT and other important trace . 
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» Routing the FM/WIFI/BT RF traces 
» Routing the LCM SPI CLK , T-flash CLK traces 


> TCXO layout guide 


> TSX layout guide 
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Routing the RF traces 


Keep the WIFI/BT RF traces on the component layer and make ground cut-outs if possible 
for wider RF traces to avoid discontinuities. 


Make sure that adequate isolation and spacing are provided for each RF trace. 


Make sure that the RF traces and stack-up are properly designed for better impedance 
controlled. 


The RF filter and matching components should be placed carefully, adding enough GND 
vias for GND pins 


Keep no vias of any other signal trace in keep-out area of the chip to make sure the 

integrity of the GND. 

Make sure that adequate isolation and spacing between VDDWIFIPA and FM long and 
short attenna/FM differential pairs 
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Routing the LCM SPI CLK , T-flash CLK traces 


e Make sure FM ANT is well isolated from Interference traces, Such as 26MHz CLK LCM 
SPI CLK and T-flash CLK traces. 


e We should do our best to make sure the ground under SC7731E chip is complete and 
place more vias on the ground. 
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TSX layout guide 


e Main PAs(2G/3G/4G)and other heat sources that operation hundreds of mA current should 
be about 10mm away from TSX. 

v TSX needs to be placed on the same layer with the transceiver, and the distance between 
them needs to be well controlled between 4mm to 6mm. 

@ The traces of XO-N/XO-P also need to be placed on the surface layer and keep their 
length within 10mm, avoiding to change layers. 

e The traces of GPS TSEN VREFP/N need be well isolated and should be single point 
main grounding directly 
Other heat sources (chipset/LNA)should be put outside forbidden area. 
TSX should be in the shielding cover. 


Avoid other signal traces passing TSX forbidden area. 


SC7731E refphone have TSX and TCXO copad design, you can refer to SCH in 
detail ; and TSX as default design 
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TSX layout guide 


e Forl1toLn-1.nis PCB total layer No. GND clearance suggestions are shown as Below. 
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If customers need better GNSS performance or want to use TCXO only, 
please follow below guide: 


e o o o © ® e < 


All active chipsets are heat source and should be far away from TCXO in any direction 
including TCXO backside. 

TCXO needs to be placed at least 10mm away from PA/BB chip/Charger on the same 
layer and 10mm away from PA/BB chip/Charger on the opposite layer. 

TCXO needs to be placed at least 10mm away from transceiver. 

The gray frame around TCXO is PCB forbidden area for L1 to Ln-1. n is PCB total layer . 
Use 4mil trace to connect TCXO GND pad and GND layer with less heat. 

Route TCXO clock trace with well GND shielding as possible. 

Avoid other signal traces passing TCXO forbidden area. an 
TCXO should be in the shielding cover. 

TCXO PCB footprint with 4-pads is better than that with 


6-pads for thermal isolation consideration. 
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TCXO layout guide 


e TCXO layout Example: 
TCXO in layer 1 and layer 3 and layer 5 are main GND. 

L1: GND clearance : 0.25mm 

L2: thin trace to connect L1-L2 via and L2-L7 via 

L3: Keep out 

L4: Keep out 

L5: 4mil trace to connect TCXO GND pad 

L6: Keep out 

L7: Via be avoid connecting to layer7 ground 

L8: PA should be far away from TCXO on backside 


1) 


tide 


1444 


N 


THANK YOU! 


